Neuronal effects of water-soluble contrast agents.
The in vitro rat hippocampus slice preparation has been utilized to examine the direct neurotoxicity of water-soluble contrast agents. Intraneuronal recordings were obtained from pyramidal cells in the CA1 field of rat hippocampus slices. Synaptic activity was evoked by Schaffer's collateral stimulation. The effects of Na-diatrizoate and metrizamide were studied. Test solutions were 300 to 345 mOsm and had iodine concentrations of 22.5 to 30 mg I/ml which are probably near clinical concentrations. The two effects of the contrast agents are apparent within 10 minutes and reversible within 30 to 45 minutes. The first is an epileptogenic property reflected by repetitive action potentials arising from an early prolonged depolarization. The second effect is a depression of electrical activity characterized by hyperpolarization of the resting membrane potential. Na-diatrizoate predominantly produced the first effect. Metrizamide principally produced the second effect. These results indicate that contrast agent seizure activity is not due to hyperosmolarity but a more direct chemical effect. The depression, however, may be related to a hyperosmolar effect. The differences between the dominant effects of the ionic vs. nonionic agents observed in these experiments seem to correlate with clinical experience and may indicate the etiology of central nervous system neurotoxicity of these drugs.